Abstract: Between 1993 and 1997, Child labor in Vietnam declined by nearly 30 percent while the country's GDP grew by nearly 9 percent per year on average. Using a simple, nonparametric decomposition, I investigate the relationship between improvements in per capita expenditure and child labor with a panel dataset that spans this episode of growth in Vietnam. Improvements in per capita expenditure can explain 80 percent of the decline in child labor that occurs in households whose expenditures improve enough to move out of poverty. This finding suggests a previously undocumented role for economic growth in the amelioration of child labor.
I. Introduction
Few issues in the lives of the world's poor receive more attention from rich country observers than child labor. There are two distinct literatures on the relationship between improvements in economic status (generally measured by income or total expenditure) and changes in child labor (typically defined as the employment of children in wage work or in the family farm or enterprise). One line of research considers whether child labor may be a cause of poverty and may help perpetuate the intergenerational transmission of depravation through its impact on human capital accumulation. 1 The present study contributes to a second strand of research that considers the role low family income plays in the decision to have a child work.
The cross-country picture suggests a strong link between child labor and GDP per capita (Krueger 1997) as does the economic history of many developed economies (Moehling 1999 for example). These images have contributed to a common view among many economists, implicit in many contemporary theoretical pieces on child labor supply, that child labor would be reduced significantly by rising incomes.
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However, this view that child labor will decline with rising economic status has recently encountered significant academic opposition. Several studies have used cross-sectional household survey data to argue against a strong link between economic status and child labor by comparing the activities of children in different households that vary in their income (see Brown,
Deardorff and Stern 2003 or Basu and Tzannatos 2003 for recent surveys)
. 3 The absence of a strong negative correlation between economic status and child labor within a cross-section in a country is often interpreted in two ways. First, if child labor is not a bad in parental preferences because of cultural norms or parental attitudes, then improvements in income may have no effect on the economic activities of children (Ennew 1992 , Ray 2000 , or Deb and Rosati 2002 . In fact, researchers as far back as Marx have argued that variation in child labor is primarily labor demand driven (Basu 1999) . Second, to the extent that improvements in economic status come from increases in market earnings (or earnings opportunities), child labor may be positively correlated with improvements in economic status (Parsons and Goldin 1989; Psacharopoulos 1997, or Bhalotra and Heady 2003) . 4 Moreover, several papers have examined episodes of growth that coincide with periods of increases in schooling or declines in child labor and identified factors such as changes in technology (Levy 1985, Brown, Christiansen, and Peter 1992) , the returns to schooling (Foster and Rosenzweig 1996) , or policy (Acemoglu and Angrist 1999) that are correlated with both improving economic status and child labor or schooling.
If correct, the hypothesis that increases in income will not result in substantial declines in child labor has important implications for the way economists think about the amelioration of child labor and the consequences of globalization and economic growth. First, to the extent that policy desires to reduce child labor, if child labor supply does not decline with income, then reduction in child labor may require a social policy targeted specifically at child labor. This viewpoint is consistent with the "human development" approach of formulating policy based on targeting various non-financial measures of well-being as discussed in Anand and Ravallion (1993) . Second, as is often claimed in the popular debate over globalization, the promotion of growth does not imply the elimination in child labor. In fact, to the extent that economic growth is associated with employment growth, policies that foster economic growth could spur increases in child labor. This issue becomes particularly relevant in the debate over trade liberalization where the principal aim of the policy is the expansion of economic activity.
The relationship between improvements in economic status and child labor is examined in this study using household level panel data from the 1993 and 1998 Vietnam Living Standards Surveys (General Statistical Office 1994 and . This dataset is novel both in the large number of households that it interviews in each round of the panel and in its collection of detailed child labor data in a consistent manner over time. The attraction of the panel is that by observing the same households over time, it is easy to evaluate assertions that child labor supply is invariant to the household's economic environment because of time invariant cultural norms or parental attitudes which are impossible to test in the cross-section as these norms and attitudes are unobserved heterogeneity. In fact, the data reveal dramatic, nearly 30 percent, declines in child labor in the same set of households over a 5 year period.
Moreover, the panel nature of the data makes it straightforward to separate changes in child labor supply over time that are attributable to exogenous changes in the technology, policy, or market environment from factors driving improving economic status. These environmental changes occur through time, and thus are not present in the cross-sectional relationship between child labor and economic status. Thus, this study uses the relationship between child labor and economic status in the first round of the panel (1993) to predict the observed declines in child labor through time (between 1993 and 1998) using information on improvements in economic status through time. Of course while technology, policy, or price changes that are concurrent with growth are not present in the cross section, there are a vast set of differences between households that vary in their economic status other than just economic status. To the extent that cross-sectional variation in child labor reflects these differences that are not determined by economic status, the cross-sectional relationship between child labor and economic status will not be able to predict changes in child labor using observed improvements in economic status.
In fact, the data suggest that 60 percent of the observed changes in child labor through time can be explained in this manner by improvements in economic status.
Finally, the size of the panel dataset is large enough that it is possible to employ nonparametric techniques in analyzing the relationship between declines in child labor and improvements in economic status. Non-parametric techniques are particularly useful for studying the relationship between child labor and economic status, because there are strong theoretical reasons to expect the relationship between the two to be highly non-linear. In the Basu and Van (1998) model, children work only when their income is necessary to meet subsistence needs. Thus, the relationship between child labor and economic status should be flat until households begin to meet subsistence needs, then child labor should decline rapidly. In fact, the data reveal dramatic non-linearity in the relationship between child labor and economic status around the official poverty line. The importance of non-linearity may explain why many other studies fail to find a relationship between child labor and economic status if linear regression techniques average over regions where child labor is and is not elastic. In the Vietnamese data, child labor declines dramatically at the poverty line in the 1993 cross-section, and improvements in economic status can explain 80 percent of the decline in child labor in households that exit poverty.
This paper is organized as follows. The next section of the paper discusses the data and describes the changes in economic status and child labor that occur in Vietnam. Section III begins with descriptive evidence on the relationship between increasing economic status and declining child labor. Part B of section III develops the nonparametric decomposition that will be used in this study in the context of the Basu and Van (1998) model. Part C of section III describes and implements the nonparametric decomposition. Section IV discusses the interpretation of the decomposition and considers how substantive non-linearity is in this study's analysis by comparing the nonparametric framework to a more standard, linear decomposition.
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Section V places the results of this paper in the broader literature, discusses several important caveats, and assesses the extent to which the results of this paper might generalize.
II. Data Description
I explore the link between economic status improvements and child labor using data from the 3,347 panel households with children between the ages of 6 and 15 in the Vietnam Living Standards Surveys (VLSS). The first round of the VLSS took place between September 1992
and October 1993, and the second round of the VLSS took place between December 1997 and December 1998 (World Bank 2000 . 6 The VLSS is a multi-purpose household survey, collecting detailed information on the activities of household members as well as household expenditures.
To measure household economic status, I consider the logarithm of per capita expenditure. 7 The calculation of the expenditure aggregate for the VLSS is described in World Bank (2000) . I use a definition of expenditure that is comparable between the two rounds of the VLSS. To discuss the link between economic status and child labor, I focus on the economic activities of children between the ages of six and fifteen that are household members. I restrict my sample to VLSS panel households, but I do not limit my analysis to children who reappear in the survey in both rounds. I begin with children aged six, because the VLSS does not collect data on the economic activities of children under six. I choose fifteen as an upper bound, because that is a common upper bound in many international conventions on child labor. In this study, a child engages in child labor if the child worked during the last week in agriculture, in a family business, or outside of the household for pay. The VLSS collects information on each of these types of activities separately. Table 1 presents child participation rates by age and year in each of these categories separately and aggregated together (labeled "work").
Most working children participate in agriculture. This is true at every age and in both years. In general, the probability that a child works increases in age. Not surprisingly, the probability that a child works falls more for older children than younger children over time. This reflects the fact that participation rates are higher for older children in 1993, and the declines in child labor over time are largest for these older children in agriculture. At every age and in every type of work, participation rates either do not change or decline between 1993 and 1998 in Vietnam. The negative relationship between child labor and household expenditure is evident in column one of table 2. The probability that a child works declines with each quintile in 1993 from a high of 39 percent of children 6-15 in the poorest quintile to 16 percent of children in the top quintile in 1993. This decline in child labor with improvements in per capita expenditure appears in both work outside of the household and work in agriculture. There is a noticeable exception in work for a family business as wealthier households are more likely to own a family business than are poor households. Thus, the data on participation in a family business confound the fact that the opportunity to work in a family business is increasing in per capita expenditure with any link between per capita expenditure and the household's desired child labor supply.
III. Explaining Child Labor Declines with Improving Expenditures

A. Tabulations of Child Labor by Expenditure Quintile
The quintiles for both years of data in table 2 are quintiles of expenditure per capita in 1993. Hence, the same households are in the same quintile in both years. In every type of work and every quintile, the probability that a child works is lower in 1998 than in 1993. In general, the relationship between per capita expenditure in 1993 and the size of the decline in child labor that occurs between 1993 and 1998 is unclear. In percentage terms, participation in any type of work declines more in richer households than in poorer households, but this reflects the lower participation rates in rich households in 1993 rather than the magnitude of the decline in child labor. In magnitude (rather than percentage terms), the largest decline in participation in any type of work is in agricultural work for households in the second to poorest quintile.
In the decomposition that follows, economic status improvements appear to be the primary reason for declines in child labor in this group. While most households experience improvements in per capita expenditure (Glewwe and Nguyen 2002) , the decomposition below suggests that the improvements in economic status for this second quintile group are large enough to significantly reduce the need for children to work. Economic status does not increase enough in the poorest quintile to affect a dramatic decline in child labor, and in richer households, perhaps factors other than poverty drive child labor supply.
B. Theoretical motivation
The decomposition employed in this study follows from a simple adaptation of Basu and
Van's (1998) model of child labor supply. 10 Let i s denote the expenditure necessary for household i to be able to make its desired investments (nutritional, educational, etc.) in its members, household i's subsistence expenditure. In the population, households differ in what they perceive as the necessary level of household expenditure at which children no longer need to work, s. The shape of the s distribution is an empirical question, but in the present discussion s has a continuous, log concave distribution such as the lognormal with some positive density throughout the population. In the language of this study, changes through time in technology, policy, the returns to education, relative prices, etc. are reflected in changes in the distribution of s. Thus, the objective of the empirical work is to see how much of the decline in child labor can be explained by holding the distribution of s fixed.
In order to simplify the present discussion, assume the household consists of one parent and one child. The parent decides whether the child works,
. Parental preferences are defined over household per capita expenditure x and child labor supply. Basu and Van's luxury axiom implies that, for all 0 In this model, the incidence of child labor depends on the joint distribution of s and m.
However, conditional on a given level of expenditure per capita, the incidence of child labor depends on the conditional distribution of s given m. This calculation is straightforward: 
Thus, the expectation of child labor given per capita expenditure depends on distribution of subsistence needs given the value of the household's endowment.
In the present context, households are observed twice. Let subscripts 1 and 2 denote observations from the first and second round of the panel respectively. The change in child labor participation rates between 1993 and 1998 observed at point 1 x in the baseline (1993) per capita expenditure distribution is then:
( ) 
. Thus the calculation of how important improvements in per capita expenditure are in changes in child labor participation rates is straightforward. First, the association between child labor and per capita expenditures in the cross-section is computed using nonparametric regression. The predicted child labor participation rate based on improvements in per capita expenditure then follows from this relationship and estimated improvements in per capita expenditure.
C. A Nonparametric Decomposition
In this section, I describe how I examine the relationship between child labor and household economic status. Child labor and economic status are jointly determined so the conditional expectations computed in this study do not have causal interpretations. A straightforward application of the Blinder -Oaxaca methodology to the present case would entail regressing child labor in 1993 on per capita expenditure in 1993, then using the estimated regression coefficient to predict child labor in 1998. I consider this approach at the end of this section. However, as discussed in the introduction and the previous subsection, non-linearity in the relationship between per capita expenditure and child labor may be very important. Thus, this study uses non-parametric techniques to compute child labor participation rates (or the probability that "work" equals one times 100) throughout the household per capita expenditure distribution:
( ) The third step in the decomposition is to use the prediction of per capita expenditure improvements in (5) to predict child labor in 1998 from the relationship between per capita expenditure and child labor defined by (4). This can be written: 
This approach differs from a standard decomposition in two ways. First, it is entirely nonparametric, so it is not just calculating the decomposition at the sample mean. Second, it makes use of the panel structure of the data. At any given x for the decomposition, I include the same households. Hence, all of the variation observed in this decomposition comes from within household changes in child labor. Parental callousness, social norms, or other models that posit child labor to be a household fixed effect would thus predict no changes in child labor, and the shift in the per capita expenditure distribution should not explain any changes in child labor that are observed. Hence, I would not expect per capita expenditure to explain inter-temporal variation in child labor. Second, mechanically, these households achieve per capita expenditures that are so high in 1998 that I do not have the data in 1993 with which to make accurate projections of what child labor should look like (based on cross-sectional variation in child labor and per capita expenditure) in households that are so well off.
IV. Interpretation
A. Alternative explanations of the results for households that exit poverty
The finding that economic status improvements can explain declines in child labor in households that exit poverty is consistent with the Basu and Van framework articulated in section III.B where children work to help families meet subsistence needs. 15 However, it is possible to explain the findings observed in Figure E x x ⎡ ⎤ ⎣ ⎦ using the local regression techniques described above. Thus at any point 93 x , the fraction of the decline in child labor that can be explained by improvements in per capita expenditure is: 
The two expectations in the denominator are the nonparametric estimates from section III.C.
With this approach, I compute the fraction of the reduction in child labor that can be explained by linear regression for various parts of the per capita expenditure distribution. These results are in table 3. I use kernel weights that put greater weight on values of per capita expenditure with a greater density in computing the explanatory power of the linear regression.
The standard linear model explains a remarkable fraction of the decline in child labor.
The first column of table 3 contains the results from the linear regression, and the second column contains the equivalent of (8) calculated by replacing the linear expectations in the numerator with the nonparametric expectations calculated in section III.C (figure 4). In the relatively dispersed bottom quartile of the population, the linear estimator does better than the nonparametric estimator, because the linear functional form solves the problems of low density that plague the nonparametric regression. In the rest of the distribution, the local regression techniques developed in this paper have greater explanatory power.
The difference between the local and linear results is greatest for households that exit poverty. While the local regression techniques explain 80 percent of the decline in child labor for this group, linear techniques explain only 51 percent of this group's decline. The reason for this large difference between techniques in predicting declines in child labor for poverty exiting households is evident in figure 2 . There is a distinct change in slope and acceleration in the decline in child labor associated with per capita expenditure for households in the neighborhood of the poverty line in the local regression line for 1993 in figure 2 . In households that exit poverty between 1993 and 1998, per capita expenditure improve across this region of dramatic declines in child labor. The linear regression misses this region of rapid decline in child labor, and hence dramatically under-predicts the decline in child labor that occurs in households that move out of poverty.
V. Conclusion
The main finding of this paper is that economic status improvements can explain much of the dramatic decline in child labor that occurred in Vietnam during the 1990s. While child labor declines in households throughout the per capita expenditure distribution, improvements in economic status appear to explain the declines in child labor in poorer households more so than in rich households. For households that emerge from poverty between 1993 and 1998, per capita expenditure improvements can explain 80 percent of the observed decline in child labor.
These findings differ from much of the recent evidence on child labor and economic status in four ways. First, the nonparametric tools used in this study allow for (and find) important non-linearity in the correlation between economic status and child labor. Second, the relationship between economic status and child labor that explains the decline in child labor through time is based on a single point in time. Hence, new technologies, relative price shifts (including the market return to education), and policy, all factors likely to be correlated with economic growth, by construction cannot be the source of the ability of improvements in economic status to explain child labor. Thus, the results of this study provide a rare piece of evidence linking the process of becoming richer to declines in child labor that is not driven by the confounding factors that have drawn so much attention in the recent literature.
Third, the explanatory power of this paper comes from observing the same set of households through time, rather than through comparing fundamentally different households.
Thus, the results of this study are based on within household declines in child labor explained by within household changes in economic status. As a result, the findings of large reductions in child labor associated with improvements in economic status reject theories that posit child labor to be driven by preferences or norms that are invariant to the household's economic environment. enterprises. This may result in additional, new earning opportunities for children. Whether children take these earnings opportunities depends on the payoff the household perceives to having the child work in these new enterprises. The household must weigh the disutility of having the child work versus the additional income the child's work may bring. The contribution of this paper is not to predict that the desire for less child work will dominate all additional earnings opportunities. Rather, this paper shows that it is not inevitable that the need for indicates work outside of the child's household for pay (cash or in-kind). "Agriculture" indicates work inside the child's own household in agricultural activities. "Family Business" refers to work inside the child's own household in a family business or enterprise other than agriculture. Population 52 59 Each cell contains the fraction of the actual decline in child labor that can be explained by improvements in per capita expenditure using the methodology described in the text The percent of the decline explained for the range indicated by the row label is computed by taking a weighted average over the specified range, where the weights assigned to any point in the range are kernel density estimates of the mass in the neighborhood of the point in 1993 (as in the 1993 distribution in figure 1 ).
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Figure 5
Declines in Child Labor by Per Capita Expenditure in 1993 and whether Per Capita Expenditures Increase or Decrease between 1993 Limited to children in households with 1993 per capita expenditures that on average exit poverty between 1993 and 1998 1 Working children may bring income into the household and thereby ameliorate poverty.
Children may also learn skills while working that bring a return later in life (Beegle, Dehejia, and Gatti 2003b) . On the other hand, the presence of children in the labor market may depress wages for adults and thereby create poverty (Basu and Van 1998) . Moreover, child labor may conflict with school attendance (for example, Boozer and Suri 2001) , it may reduce the time children invest in study and thereby school performance and attainment (as in Heady 2003) , it may impair child development through diminished play and leisure, and child labor may be associated with worse health and nutritional status because of the environment in which children work (see Fassa 2003) . Through these mechanisms, child labor may create an intergenerational poverty trap. For formal presentations see Basu (1999) , Emerson and Souza (2002) , and Hazan and Berdugo (2002) . 2 This result follows from studies where child labor is a bad in parental preferences such as Basu and Van (1998), Baland and Robinson (2000) , Ranjan (2001) , and Bommier and Dubios (2003) . Rogers and Swinnerton (2003) point out that rising incomes can increase child labor if credit market imperfections induce parents to over-invest in education as a way of securing income for parents in the future (via transfers from children).
3 One exception is the recent literature that has appeared subsequent to this paper that considers how child labor supply is affected by economic shocks (Beegle, Dehejia, and Gatti 2003a , Guarcello, Mealli, and Rosati 2003 , Yang 2003 which generally finds child labor supply to be responsive to unanticipated changes in the household's environment. While the response of child labor supply to shocks depends on the operation of credit and insurance markets, there may also be an income component in these studies. 4 A third interpretation is the Ben-Porath (1967) model where educational investments (and then child labor supply) are determined by weighing the present discounted value of schooling against its opportunity cost. If the equilibrium investment decision does not vary with economic status, then child labor might not vary either. I have not seen this point raised as an interpretation of a weak cross-sectional association between child labor and living standards. 5 The working paper version of this study extends the decomposition by looking at several gender, age, and household size subgroups (Edmonds 2003) . It also develops a semi-parametric version of the methodology in section 3 in order to controls for differences in child labor that vary with gender, age, and household size. The semi-parametric framework is also extend to consider whether different assumptions about the calculation of adult equivalence scales affect the predictive power of living standards. households. However, the reader should be cautioned that the experiences of panel households might not generalize to the nation as a whole. 7 I divide total expenditure by household size to get total expenditure per capita. Implicit in dividing by household size is a set of strong assumptions about the costs of children and economies of scale within the household (Deaton and Paxson 1998) . I consider this issue of economies of scale in greater detail in the working paper version of this study (Edmonds 2003 ).
There are two justifications for looking at expenditure rather than income. First, most households do not participate exclusively in formal labor markets. Hence, calculating income is difficult. Second, while income is variable, households may try to smooth consumption (represented in the VLSS by expenditure) through time. Evidence such as Paxson (1993) suggests that expenditure varies less than income, and the life cycle hypothesis suggests expenditure better reflects the household's current beliefs about its long-term economic status. 8 Expenditure includes both purchased goods and the imputed value of home production that is consumed in the household. Durable goods are not included in total expenditure, but an imputed rental value of durables is included. Expenditure is deflated so that expenditure in both 1993 and 1998 is expressed in hundreds of January 1998 Dongs. 9 Measurement error in total expenditure is a chronic problem in expenditure surveys such as the VLSS. The VLSS attempts to minimize measurement error by attaining expenditure information separately on 64 food items and 86 nonfood items. However, measurement error in total expenditure may hurt the ability of apparent per capita expenditure improvements to predict declines in child labor, because some of the "improvements" might stem from measurement error rather than changes in the household's economic environment. 10 In this discussion, I abstract from the question of how inequality affects child labor supply.
See Ranjan (2001) and Rogers and Swinnerton (2001) for in depth discussions. 11 The bandwidth selection procedure in figures 2-4 works as follows. I pick a bandwidth for the point on the per capita expenditure grid with the greatest density. I then compute a bandwidth for each point on the per capita expenditure grid by multiplying this bandwidth by the square of the inverse of the estimated density (relative to the greatest observed density). The advantage of this weighting is that the bandwidth used in estimating the expected incidence of child labor is greater for parts of the per capita expenditure distribution with less mass. The base bandwidth (at the point of greatest density) is selected by a cross-validation procedure that works as follows. I consider a grid of possible bandwidths. For each bandwidth on the grid, I use the density based procedure just described to compute a bandwidth for each point on the per capita expenditure grid. I then compute the mean-integrated squared error across all observations. I repeat this procedure across the range of bandwidths, and select the bandwidth that minimizes meanintegrated squared error.
12 I estimate standard errors for the regression function by bootstrapping. The VLSS panel consists of 3347 households with children drawn from 117 communes. Since there is likely significant homogeneity in child labor within communes, the effective sample size is less than 3436. My bootstrapping procedure preserves this feature of the sample design by sampling communes rather than households, then retaining all of the households within the selected commune. I generate 100 such bootstrap samples and re-estimate the local regression for each draw of the bootstrap. 13 Because the 1993 mapping (4) encounters support problems with the logarithm of per capita expenditure in 1993 above 8.28, the 1998 predicted incidence of child labor can only be computed for regions where the predicted per capita expenditure in 1998 is at or below 8.28.
Thus, the decomposition is limited to households with a 1993 logarithm of per capita expenditure of 8.07 or less, because the predicted per capita expenditure in 1998 for households with a 1993 log pcx of 8.07 is 8.28. All remaining figures are then pictured with a range of 6.51 to 8.07.
14 I calculate the fraction of the decline in child labor that can be explained by living standards improvements by calculating the fraction of the decline in child labor explained by the predicted line for each point on the per capita expenditure grid. I then take the weighted average of these fractions using kernel density estimates of the 1993 per capita expenditure distribution. 15 An observationally equivalent explanation would come from a model with continuous child labor supply and an Engel curve for food in family preferences. I am grateful to Andrew Foster for pointing this out.
